Controversy surrounds the most appropriate treatment method for patients with a rupture of the tendo Achillis. The aim of this study was to assess the long term rate of re-rupture following management with a non-operative functional protocol.
Controversy surrounds the most appropriate treatment method for patients with a rupture of the tendo Achillis. The aim of this study was to assess the long term rate of re-rupture following management with a non-operative functional protocol.
We report the outcome of 945 consecutive patients (949 tendons) diagnosed with a rupture of the tendo Achillis managed between 1996 and 2008. There were 255 female and 690 male patients with a mean age of 48.97 years (12 to 86). Delayed presentation was defined as establishing the diagnosis and commencing treatment more than two weeks after injury. The overall rate of re-rupture was 2.8% (27 re-ruptures), with a rate of 2.9% (25 re-ruptures) for those with an acute presentation and 2.7% (two re-ruptures) for those with delayed presentation.
This study of non-operative functional management of rupture of the tendo Achillis is the largest of its kind in the literature. Our rates of re-rupture are similar to, or better than, those published for operative treatment. We recommend our regime for patients of all ages and sporting demands, but it is essential that they adhere to the protocol.
The management of a patient with a rupture of the tendo Achillis remains controversial. Some authors have reported high complication rates following open surgery, [1] [2] [3] while others note few complications and a low rate of re-rupture. [4] [5] [6] [7] [8] Percutaneous repair has been advocated with reportedly low rates of re-rupture and fewer complications than open repair. 9 This contrasts with other reports of much higher rates of re-rupture and sural nerve injury following percutaneous repair than in open repair. [10] [11] [12] [13] The literature on non-operative management demonstrates similar variability in results. Some studies show good results with re-rupture rates on a par with surgical intervention, but with no wound infections, skin necrosis or sinus formation and less time off work. 4, [14] [15] [16] [17] [18] [19] [20] [21] However, rates of rerupture were reported to be much higher when compared with operative groups elsewhere. 22 Recent meta-analyses have correlated the results of randomised controlled trials and case series comparing forms of treatment. [23] [24] [25] [26] [27] However, inconsistencies in treatment regimes, inclusion criteria (often not randomised or blinded), time delay to treatment, assessment of function outcome and weight being given to smaller case studies have led to inconclusive results.
The general consensus is that surgery offers the lowest rate of re-rupture. There is, however, no study of significant size reporting the outcome of conservative management with or without functional bracing over an appropriate duration of follow-up. [23] [24] [25] [26] [27] [28] [29] Our early results from managing ruptures of tendo Achillis with combined conservative and orthotic treatments were encouraging in both objective and subjective testing. 30, 31 The aim of this paper is to examine the long term rates of re-rupture of the non-operative functional treatment of patients with tendo Achillis rupture.
Patients and Methods
All patients presenting with a rupture of the tendo Achillis in Northern Ireland are referred to the senior author (RGHW), who makes the diagnosis on the basis of the history, classical bruising and a palpable gap in the tendon with no plantar flexion of the ankle produced on the calf-squeeze test.
The decision on non-operative treatment was based on whether the tendon ends were found to approximate well on palpation with the foot in plantar flexion. In a few cases the diagnosis was confirmed in the referring unit on ultrasound examination. The tendon ends always approximate well on palpation when there has been no delay in presentation.
In all, 69 of 1044 patients referred between 1996 and 2008 with a suspected rupture were excluded at presentation due to misdiagnosis, instead being found to have tears of the gastrocnemius, Achilles tendinopathy, sprains or plantar fasciitis. A total of 975 patients were diagnosed with a closed tendo Achillis rupture, of whom 97 presented 14 or more days following rupture, which we defined as a late presentation. Of those patients with a delayed presentation 26 were treated surgically because tendon ends did not approximate on plantar flexion and one patient was too obese for the ankle to be immobilised in an orthosis, but was successfully managed in casts. In total 70 patients with delayed presentation were treated using our functional protocol. In addition three patients were operated on overseas prior to presentation to us. Thus a total of 945 patients (949 ruptures), comprising 690 men and 255 women with a mean age of 48.97 years (12 to 86), were treated using our functional protocol. Simultaneous bilateral ruptures occurred in four patients during the time frame of this study and five patients had contralateral ruptures prior to 1996. In unilateral cases the injury affected the left side on 493 occasions and the right side on 452.
The treatment algorithm rupture illustrating our nonoperative management of these patients is shown in Figure 1 .
The first 180 patients were treated with a custom-made rigid polypropylene double shell patellar tendon bearing orthosis. A more comfortable and cost-effective Aircast pneumatic walker orthosis (DJO Global, Vista, California) was introduced in 1999 and was subsequently used in 765 patients. The above management plan also applied to bilateral ruptures, for whom cast removal was staggered by one week. Data were collected independently by two of the authors (GJH, ALRM) who were not involved in establishing the diagnosis or describing the planned management to patients. All problems in the province related to tendo Achillis are seen by the senior author (RGHW), ensuring continuity of care. In order to have had least two years' follow-up data collection was stopped with patients whose treatment was completed in December 2008.
Data collected included a previously reported subjective assessment. 30 Each completed a questionnaire that requested information on pre-and post-injury work, preand post-injury activity levels, time to return to work and other activities, medical history, drug history, history of tendo Achillis injury and treatment, complications, and details of physiotherapy. Questions were also asked about pain, stiffness, subjective calf-muscle weakness, footwear restrictions, and satisfaction with the result of the treatment. 30 Prior to discharge documentation of any complications, return to work, delays returning to sport and reason for failure of treatment were also made. Minor complications were defined as a limp, pain, numbness, swelling and superficial ulceration, as these were transient. Other complications such as deep-vein thrombosis (DVT), pulmonary embolism (PE), temporary foot drop and re-rupture were considered major.
Patients were discharged from treatment when the objective measurement of the strength of the ankle was deemed satisfactory by a specialist physiotherapist, 30 when the patient was happy with their result and if they failed to attend for review on three or more occasions (< 1% of patients).
Approval was obtained from the clinical governance department of the institution. Statistical analysis. The paired t-test was used to calculate statistical difference between variables. The level of significance was set at p < 0.05, and p-values were calculated to within 95% confidence intervals.
Results
The distribution of ruptures according to gender revealed no statistically significant difference in the mean age of patients at time of rupture (p = 0.12) ( Table I) . Likewise the rate of re-rupture showed no statistically significant difference in distribution between sporting and non-sporting individuals (p = 0.46) ( Table II) . The orthosis was removed early against medical advice in five patients, two of whom had a re-rupture. These two patients completed, from start to finish, a second functional protocol and all returned to pre-injury activity levels.
All the re-ruptures occurred within three months of diagnosis. There was no significant difference in the rate of rerupture between those with an acute and delayed presentation or according to gender (p = 0.13 and p = 0.17, respectively, paired t-test) (Table III) .
Good to excellent subjective assessment on discharge was noted in 939 patients (99.4%; 943 tendons). A total of six patients (0.6%; six tendons) had a poor score and subsequently underwent operative repair. This was because of tendon lengthening resulting in weakness of plantar flexion.
The complications are recorded in Figure 2 . All patients limped on initial removal of the orthosis but following three months of physiotherapy the gait returned to normal in all patients. All patients returned to work within three months of completing final functional protocol and all patients returned to pre-injury sporting levels. Those with reduced dorsiflexion were managed successfully with physiotherapy.
Heel numbness, pain, foot drop (common peroneal neuropraxia), orthosis discomfort and superficial ulcers were all managed successfully with adjustments to the orthosis, including graduated heel raises, and all resolved on removal of orthosis and rehabilitation. Slight calf atrophy was common but not of functional significance in any patient, and no formal measurements were made.
A comparison of the distribution of complications between acute versus delayed presentation is shown in Figure 3 . Although overall the complication rates are low, with a delayed presentation there was an increased incidence in the number of minor complications, but these were transient and did not have an impact on the lifestyle, work or sporting activity of the patients. The incidence of the major complications (DVT, PE, temporary foot drop and re-rupture) did not show the same trend; in fact their incidence is low and evenly spread between both presentations.
Discussion
These results demonstrate a non-operative approach with a very low rate of complication. This justifies non-operative functional treatment if the healing of the tendon is as good as that achieved with surgery. 32 Rates of re-rupture up to 29% following conservative management have been given as an indication for surgery. 33 Some studies documenting increased re-rupture rates have not used the same immobilisation regime as their surgical cohort. 20 Saleh et al 34 were amongst the first to demonstrate that a functional orthosis with early mobilisation can improve the outcome when compared with cast immobilisation.
The Cochrane Collaboration performed a meta-analysis to summarise the results of management of patients with a rupture of tendo Achillis. 23 The results of four randomised controlled trials which looked at operative versus nonoperative techniques were pooled. Only Schroeder et al 20 used functional orthosis for their non-operative management, the rest used immobilisation in a cast. At least three small randomised controlled trials [35] [36] [37] have subsequently been published showing improved functional outcome and lower rates of re-rupture when treatment involved a functional orthosis and early mobilisation (Table IV) . 38 These results are encouraging but lack the numbers or long term follow-up to influence clinical practice.
Our study provides robust information from the largest number of conservatively treated patients published to date. The rate of re-rupture amongst our patients includes two patients who removed their orthosis early. Previous Our results demonstrate extremely low rates of rerupture and complications in patients followed-up for at least two years. There was no difference in the re-rupture rate in those with regular sporting demands. Our functional protocol can be applied to individuals whopresent late provided the tendon ends approximate well on full plantar flexion which can be assessed by palpation. All patients returned to work within three months of functional protocol completion; all returned to pre-injury sporting levels and 99.4% (939 patients, 943 tendons) had good to excellent subjective assessment scores at the time of discharge.
In this retrospective study we acknowledge some deficiencies in data collection. Although we have been able to establish that patients returned to their pre-injury sporting levels and work, the exact time from injury to return to sport and work was not documented. This information would have been helpful in providing additional information for comparison with other studies.
Our results show that treatment with a functional orthosis and adherence to a rehabilitation protocol can provide dependable results from non-operative treatment.
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